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:^ljLuiVt iaUmi .i 

, A = Z -\- N c' ^ JrJJ N j (jjjjjj Z 6ji filjj jA —1 

. A/^ Cjlijjjj^l ^ Z C>^ ^^x>Vn CjI jj I^UaUl ”2 

. CjUj^^^I (J^UIa]! ^llili dji iS^J (iiLaiL<ill ^jc. ^j^^joia]! 6J^i ~3 

12 . 1 . ... •**^ 

. C (JIaJ ;**ll Ajt*i^\l <jj£ (.5^ " 4 * 

lii = — rric = — = 1.66 x 10“^^ kg J\ 

y ^Ixjuji j 3 ji (X Cjl-AJjai^ ^i^)iljali l^lilj 1 -^KqT^ ft^^iluLA IAjlulaII ~5 

i j^jjai jl (A/^, Z^ ~6 

. ^i^)a!ijjjVi 6^)lijaL<H cJ^^ Ja^i • 

. bj^iuLA is^j Z = N Ai^yUI ^jA's ( 3 ^^ Z <C. 20 ( 2 ^^ o^ • 

• Z — N ^aaaljaiAll 3 j^ ^ 20 (j-<a • 

jS CjI AU*i^ 1 ^JUjj J^\j^ 1 j^\ iS'^^J L 3 ^ 

. CjLjlJjoi^ ^jujj J^\j^ 1 jJ^\ i}Lui\ Aj^Vi 

. (X CjLaJjoi^ jI jiloaVt J Ailijll AjjjVt 

+ f /2 ^ Z 3^3 + f /4 ■ - -iSUaJVt 0:u)ja -7 

. + A2 = A3 + A4 JaliaJl 

. Z'^ ~\~ Z2 — Z^ “1“ 2^4 ^ JaliaJi 

; ^buiVl JaUilil ^\jl\ -8 

. A ^ 200 ).Z ^ 83 aL^I Aj^VI C5^ *O^A^ j^j* ^ ^^^buiVt JaUiU) .1 

. (jjJj^ ^1 3 jJ^ lSj^ O^ Aiau^l ; iH (jjjj£ 3 l J^J * P ^\jljj!^\ JaLuuIl .c-j 

<2j^ l1iUjjj^)21j Ajiixil Aj^Vi ,j^^. c5^'^-3 Ajauudli ls^ *0^"^ J^J ^_^ljLyuVi isLu^i 

• UJJ^ (^' UJJJJJ 

. AiUa Aiau^ Vj a1j£ ch 2 Ajjai^liiLoj^)^ Cljlc>ljujji ^ V iflUti 

AiUali y Cjlc-ljtjjo^ j AiU^ UJ^ P 3^ A^lili I lAji«lk^i ^^1 Uai 

. A^LoiVl Jl Jim] 6^1 Jl 

. Sjll« si jj jx* d^jX*^iX + y'Mj^ ^Jbu> 



j; ji, ^utvi ^liui 

. jl jIIimVI *1,^1 ■ .1». .^'.1 
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: ialAlII -9 


SjUxil cjl2i 
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dt 
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_ dyv(t) 

dt 
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A = Ayv(t) 

II 

o 

A = Aoe-^'^ 

t = T ^ N(t) = Noe-^^ = Noe-'^ 

= 037No 
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i^UijVU .ii 

AE = Amc^ AE ^LL ^ j^ Aial jj Ajli Am ^ j^ lil : (^llwLl ^Ua - -1 

. Aj^li^l a!j£j dljill aJj£ i3j^^ Ua^l jl (j^^l uijjxj ~2 

Jajjjjll ^ AiUa JJ ^J ^->3^Vi La£ l^ljj£-<ij dljjll (j^ aJj^I l3J^ (J^aUI jj<tAift*l “3 


aSj£ Aij£ (jj^ cAl^j aLi^I Aij£ ‘^'^j 

: Allillj AAUail CjI^j ~4 

^^G A1j£ - (JiL^ 6^)4StA-a]| djLoJjud^l AIj^ ^JjjLjI] I 

lu = -—=-x — = — = 1.66054 X 10-2^ /C5 

12 12 Na Na ^ 

lev = 1.602177 x 10“^^ 

IMeV = lO^eV = 1.6 x 10“^^ 

. lu = 931.S MeV/c^ 

.dJ^)ii«<ij Aj£Luij CjIj^ Jajuj^l \ ^ AalJali • El AaUs “5 

. E = -^ lj\ ‘^‘^1 ^^ic. dl jill ^Ua A^judJ ^ : Aj^ J£J AaUs “6 

ajijjoui l^l U^J AiUa Cijl£ (a]^ al jj ) J:H^ LA^ I ASUa 

. Aj^Vi ^i^)Sljaji (J£i -3^^^ AiUa jA ^ (.^^j 

,A AlV'li cJ^ “3^^^ AiUa CIjIj^ cJ^ “8 

. AI^ C5^ c.5^^3-ij cAilxjJa l)^ “3^^ Ailia A 20 4 qjqA\I Aj^Vi 

. aj?iuix> Aj^I 50 A < 190 Aj^'il 

aj^VI (jt c.5^ aIV*^ ^Jajobd ^jx i>^l ^-3^ ^ w i^\l ^ jg hj 50 A 75 cjli aj^!)U ajjouIIj 

i^l^)iljjoi 

. A ^ 190 16 
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: A^LmI ~9 


Am = [Zmp + (A — Z)m„] — m(|Z) 

jX si Jill Am^l 0^1 

El = |Am|c^ = [Zmp + (A — Z)m„] — m(|Z)|c^ 

jX si jiU El Jajjll AiLk 

El 

® = 7 

^X iJSl AiUa 

A^ = - EiiX^) 

Jaj^l AiUa aJV* 1J (Jc.lij]| AsUa 

^ly _L^2y _|_ ^4y 

' Z2'^2 ^ Z3'^3 ^ Z4'^4 

Eiib = [mx^ + mx^ - (jnx^ + mxj] x c^ 

(Jc-lidli Ailia]! 

^ly _L^2y _|_ ^4y 

Z^'^l ' Z2'^2 ^ Z3'^3 ^ Z4'^4 



Aij^ 'e>\ jli dl jj .He. J • uLjftJ ~ 10 

pXi + zlX 2 ^fx 3 + i^Xt :;<^ii«aj*^ -i 

aIlu^^I (j-G (2c-li!i]i AiUa]! • 

Eub = ^1 “ ^3 :^jaLyi 

: J^lij 

^ ^UJJ^^ Aic. iJjj^ 

A^^)^ AiUaj C5^ AiUa ^f^QjoA 

. A^Ull CjLujjd^l] 

^ jaUjj VJ Aiau^l A-<iJ^ Clsljjjj^ Aiiijll AjjjVt • 

^jjj^ !>liL<i ^j^ljjJ) ft)jj L^iS .He. J^LiUl • 

L IajjAj CjUjjjjH jj^pj JjVl fil^1 jUajjdjI 

. ^UajudjVi (JjoiiioiJj i*^^j 

JC'Uj 

... CjU jjj^>Jl J CjIjjjj^I (JiLa CjUlIjoi^ djlxHl ^ (Jij| 6.1^1 J dl^ ^j£!il ^l.lIaA^VLi (jiliii^ (jHl^ jjj Jc-lij jA 

. A^Ull ClA AUtiyW A^^)^ AiUaj (J£j^ C5^ 3^*1 *^,J:H^ AiUa 

6 jaUj]l ^jS ^^Jc. ; ^ \\k''\\\ AiUa s-^j u,)A (jll^.iL<JI (jIjI jj]| : Aia^^Lo • 

.Ajjjj — AjjI^)^ Cj^^Uj Cls!^lij JC..H lil 10^/C j«l^ ^ Q)Aj>j>n\lj ^ 
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* 238 AjtJouJl L&aj (J£jaill 

. AjtJouJl .1 

Y J X c.5^ c.5^ ^LoJC-VIj .2 

. Po j Y (jc> (Jj^\ *3 

^ UJI jLiJI( 4 )j ( 3 ) .( 2 ) .( 1 ) g_u £1 .4 

. ^\\ 
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. c J b i s ^^jL-aljc. gLi^)Ij (Jjlicll (^M — Z^ 

Cy^ ^ jVuux^ll (Jj^i^lj 1 n»**UAi^ ^X C5^ cJ^ o^ ~1 

? ijiL<iJ^ 4 cJic. ? La ~2 

^1 (^>^1 ^^^C^LstJoiYl JaLuHll L—U^l ~1 ~3 

? AjuuIa cJ^ JaLudili ^ 
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2010 Ljl^l^ 


Nt 

8 


0 1234567Z 

3 - JS: - 


I Jj Lq ^.ix] 4-Lili^l l^L^YI (j^ ~1 

. CjIj^ 1 (j-G • 

.CjIj jjj^)^ Ajjaiillj CjIjjjj^JYI (j-Q • 

. djlj J J4^ <Ijaullj Cjlj JJ j^l ^ • 

(Jjlkia • 

.AjjujlixiK S^ljxSl 


s:^^\ 


1 < 2 ^ V ^^jL^alixU S^^lLauJl ~2 
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: j j ‘g'C, gC, ^B, ^^B, ^^,B :U'a ^ji)U -3 

. ^ djl^ AjLjaLoli i 

. j3^ ^ djli AjLjuIaII ~S-^ 

yA.c.j)x\^^ (j£ ^ ~_^ 

. 14* (J^^)^( L_u£1 ~ ^ 

2010 ^A,4-u>^ t4 

^^1/2 — 30,2a/2^ ^ '<ik^\ (j-ojj .^ji-<ll 137 ^jjj^^l 

• Aq = 3,0x 10^Bq ^IjujVI ^Uj^V) JaUioll 

. P djLxUjoi^ 6^.AjL-!ax <.4^qn . 1 

. 13 7 ^AaIaII (,^i£^l aI^Ijlx l_u£1 ~1 

Sl j}l (iKfljH dulj ( A G—Lud^l “G_J 

. A^^ylljuol A ^-AIaII 137 ^JJ^);1juH Ai^ TUq L-Lud^l “_^ 

.^^IcU -laLaall G_u^l “1 .2 

?<Ijuj .IxJ ^4i-<JI JaLudj Ajd^ ^ ~CJ 

?S^lj Alui ^^^Lsuoiyi JaljaLiil ^ UaiiH ^ ~_^ 

^ .A = ~*C^I A''\aA (^jLujJ Aialjaul ^^^j LgAIc. JUiaILuj!^ ^^^j .3 

?«**U J 

„I I „Xe I „& I ^Ba I „l 7] . iV, =6,02xl0"=mor' :x:.UWll 

M[^^^Cs) = 136,9g/mol 

2012 j»>Ia tS^;yjjX^i 

: cIjLq liljS 6 ^Ijj^l j;^2012/04/10 ^^ 

y J p- -. :137 

mo = 5.02 X 10“^^ : aMII tij^ = 30.15 ans : _>«il 

. ^UaJl ^jc- ^11x^11 ^ u^ ^^1 j \ 1 x> nji 

A — 14.97 X B q ^.liAi] A JaLuHll jc .^1..^ (^1 x>»**uj>iIj ^jiAI Ijia 

. y J jS * ^j^lstJoiVI ^ ^ ^J:JciKflJ G_L^1 “1 

. AjlIx^ a ^.nAlj 6^ Jjc^ Clljl£ ^-^0 G—Lol^l ~2 
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. S ^ X/ ^^IstJujVI -laLaoH dulj L_Lud^l “3 
^Lla^ A \\xW Aq JaLuHll L—Loi^l ^ ^ A JaLullll -lajjj SjLp]l l_Jj£1 ~4 

. cjLud^lj ^tULujl ~5 

. ^jj 365.25 : jijic. 4 A/^ = 6.02 X 10^^mol~^ : cjUlaxx 


x6 


53 ^ ^ 54 ^^ ^ 55 ^*^ ^ 56 ^^ * C> 

2008 

fJJ C5^ 1 ^ l^jtjjaj L—liall ^ 137 ^Jjj^pdl) jl 192 ^jJ^VI S-^ 

. .Ik^aS 

,~Y Idjlc-ljtJkil^ jS djL^Ljjaip ^AjL^aj 4jtJui<Q ~1 

.? y djlc-LstJklV 1 Uai Lq ^y djlc-LsUk^lj jS S^Lpllj ^jjL^akAl) Lq ~1 

^Y al^l \ VVruAix^ c_jV( vWj (^-^1 (Jj)Vi\l ^AaIaII Jc^lijll aI^Lsuo ~S-^ 

. ^l%a , ^llBa , ^llXe :^llll ^^S/1 

; L—bud^l. t — Os iaJsl^UI .He. 772 — 10 ^Q C5^ lsJ^^ ~2 

. AlpJl A^q /I 

. Alp]) 6.^ ^^IstJoiV) ialjal]) A-oH ^L_J 

H^^) (06) Aluj .IxJ A n»\) J-<^ji1jujJ “3 

. Ajp]] ^^^^.LsljujV) -laljuli]) )-A /^ 

. A^£iHl) aj^V aj^jIa]) a Uj>rD La 

.AHIHjV) AIaH 1%) ] IjjIjuia ^ u^j LaHc. Laj.^j«-a AjpJI JaLH ^ n« \ “4 
^^ic. A^ ni\) oIa cJ^J ^ A nxW ^^^Lstjoiyi -laljal]| A^j]XSI A_^^l Slxll T *0^3^) HajIj Uai^) 

. AjuuIa (^I 

.M(Cs) = 137 gfmol <■ x = 43.3 ans : Cs :t>jl' tiijlj . A/^ = 6,023 x 10^^ - J^ 

2009 :7 

^ ^ 1898 Aiuo Jj) .84 Po ^Lp^l 4Ajtpla]| ^ ji) t^JoiA jjL^aic. 

djlpppJ ^jHj]^1 .210 ^jHj]jJI Appla]) ^ I^Ia .Ipjj V ^LSaj 6.1c. ^jHjljJI ^)jL^alt] .CjIaLiJI 1^1 

.djlApjop]) 6.^ ) ^ ^Uj) ^.'\^^\ 6^L!lj (._i]o) (jV 6)^ 
j]UH - ^juIa 1 C. ~ Ifi^LpJlj .I^jl^oIa]) Ia .1 

. ^Pb (jj) ^)^j 0^ djl Ajxxip 1 A 210 (.4^^*11 .2 

, Z 4 A (3^ cJ^ ).1.W A JjlAjL^I (J^pli] ^AaIa]) (Jc.lijll A].lL3tA L—U^l 
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^ t = 0 A JaLkij ^Ij ty2 —138 j ^ 210 ^ <>jk^i cl)^^ d c** \x\c- lij .3 

iL-Lud^l (,Aq =10^ Bq 

.(c^l JaUiill CIajI!; 1 -! 

,t = 0 AJa^Ul ^lio A n«\l 210 A^O 

. ^ = 0 ^Uaaill ^ ^J SA-<11 ~ ^ 

2010 :8 
^ ^jkl-Q ^)Jajj 13 J 12 C5^ 

• ty 2 =S51Qans 6^ c^^'j ^14 jj^j^l 
:14 djjjVl :13 ^'IC :12 iCjlJaa^) 

.14 (JJJJ^I Sljj C_J^jJ JaC-l .1 

J/2 ^ Ajc. UJJ^^ uj *2 

* .^.1^ JaliiJVI 

^ajujl Jc-lidll y^Lst-o L_U^1 , P ^aOjud^j ^Y 2 Cj^ 14 ~4J 

.Y 2 

.A/^(t) = A^o^ ^j-aslilll jjjli .3 

^•N{t),N^,t :^IU1 Jl^ liU -! 

Jjiajili JLojcLujIj >1 ~_^ 

.14 >1 ^ ^ iQ\i c—lol^I 

_ J (_^illj A nxll 6.^^ A laGuHH c2000 diiju^l J7l{^g^ 1 L_Lud^l ^^yc^ Ax ^^Ij ^t^cuuj .4 

.Ai^Al ^ K^qi 13.6_j AfiLd-o A^ Aq laLuHll jjiS ^ ^ l£^ 11.3 

S ^JaS Alxji Lgj (. Uai^H AjtJa3 ^>-<^ c ^ ^ J 1 j 4 A(?) Sjl^ C_L^1 

2008 ^9 

^)£juo djljj^^ C5^ AaIju ^ jJjjL^alll Aaj^)ia l^-Lo 4^Ua^)juall i3J^ 

A.Ld£ C5^^ A^Ua^)judli Lj^yL^l C^julAl 18 (^—O//^ Ac.^^xi^.x (^AiLujJ 

U^ l1^ C-LuoLLo diSj lil ^(^1/2 “llOlIlin^ ^ ^jx^*n .4 -Lq 

(jAauai£Vl Jj 18 . 2,6x10^5^ 4 h^l A n»\l JaLudJ (jj^ 2^ 


. In2 ? 

•A^ = :;^— -u’ “ 

^ 1/2 


18 / 
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. ^LsuuoVl Ajci±la ‘^‘^J L_Jj£1 .1 


ln2 


, 'A C UaI^I ^ . X/ — -^SjLulSIj / c-laxj /I C.^l£ijll dulj ^1 .2 

tl/2 

AjuujIjII A^-Ludll 1 ^1 4-Lol^l Ac.Lull 4_5^ .3 

.L^Lju^ 

.Ac.^)^) aJo^ ^^F 4-ijui^l ~l 

?AjtJujtH Ac. Lull (jl^ JaLullI 1%) LjLoui Al^l JaLudJ ^t-ijL^ j^^jtlLuult Lg“L^ 

«10 


2015 ^yA 


Jj ^^^,^111 ^ A1 ^Ll-{1j 4^^ ^l^)-<L^I Cljlj^)£j| ^ j^Ull <^1 aj ^Liall ^Ll^I Ale 

^l^)-<L^I djLj^lL ^li^l cJ^21j (^ill ( ^joull 

C. 5 ^ 

.AAq clix^Ldl ^Luoiyi ci*^ ^ fiJljljll 

; 32 ^^^C.LtJuoVI laLullI dull ^ L>» j 

A = 4,48. 10~^jours~^ 
:a^U JlaJl (Z,N) ^ bUiol -1 

bb.^ ■'^1 WrS^j ^Y ol_jj]l j.aj ~l 

Ajtnla .i. 1 ^ ^ . ■^Y (_jlj 15 P i-^Ko''\l ^.iljca cjdSl “(..j 

.Aju^Lu<a^ (jiaju x^ll ^xiJuL^I 

l^JaLuH (j-G Ac.^).^ = 0) aJsl^III Ale ^juaJ^)-G ^ ~2 

. ^0 = 4.2 X : jA 32 j>.jilt 

:Ai^l 1 ^ A-ljAalilll aS^LlxII ~l 

. B Sjbfc N = Be-^^ rj^l o-U^AN + — =0 

dt 

• ^4 = Aq ^ iSjL^L ^jlaxj A \\xW -laLuH 3^ 

.Aj^l ^ jjijuojiil ^IAuVI aL^I l—Lul^I 
AIa^ 3^ 1% LjLuia a 1j«11 ^^^^LuAVI laLulll ^ u^j L^Ale ^ajuL^ ^.Ij^l 11 a Ij 

. ^(AuVI 

.^1 jjII 11 a Jjjtlo ^IaxjV ^ 3 !> 11 ( SaJI (yours) Sa^ jlL jiA^. - 
Nji = 6.02 X 



2013 


llAi>^' 


^jCl jA ^ju 4 x _jdiaj_5 ^'^Cl j ^^Cl I LaA (jl^_)iijLiixs AjjtnJa]! ^V- ^Uaj jj^ 

. 301 X lO^ans ^ j^ l^Cl . 36 jjiijYI Jl 36 jjKll ^ 

. 36 j^J ? (jjjyu 11x11 jjl^l (_gjjhil 37 j 35 (jl'lxj'ill JlaJ bLa —1 


9 CX£fe:K^l 
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. ^ L_U^1 ~2 

6Ll<i 13 Ajjaiillj j ( AjjIj Alljaij Uui jl^)Aijujlj 36 jjl^l <l^Jajuall ^LiaII ^ ~3 

. ^x\j,V<i\l oL^l ^jlll L^LLq a \ x ^j Lq life . >^.W**n V U^ 

. ^^^.^Jajudll ^LaII 38 % (_^jIjujj 36 J l>^ 


. C—Lud^l 


2010 \/\uL^Jj,£JlJ l^^l^alj 


:12 


AjClui^ A^lill j a X^jUa) Qf\^y/sy C5^ 4-u£ja3 djljt-A^^ ^.llj Cjlj^)i^l ^LSl ^LaIx]! 


a yp^ti LujIc. ^ 


:^llijJa^ JLojlSI ^j^j *^3^ 
?"^' u' (i:!J^' ijji • 


Li^l ^ j 


^''\XAy 4jj-^ djljLoi^jVlj 4 3x1 jjlSI ^1 ^lill (3:^^>^1 L$J^, 


. ^4_Luj 7 0 _J A y<i^\l ^ ^ Luolc. 

.14* ^^IstJujVI -laLuHll I.L<UJt^ AjjJa^t ^ JjL^aall ^jIjVI ^-l-<lc.^ 2 Jlj 3 ^*^ 

- A Sli^l 4 ^ y^ ^ Cljl-AjjaL^l ^JuIaII 14 1-^-^ ^^^1 6^L<^1 3 ^ 

n i\l dulS c**n"\ La^JaLudj ^Uj ^A Y\^\\ ^IjjjLujIa A 3^ CJ^ 2j11j 1I 3:J^)ill 

j 6 Aq = 6000Bq jA La^ ^Ux JaLij 3 Ulo 4 = 45005(2^ j A^^^ = 50005^ : s-ip j^l ^3^ 

. ty 2 = 5510ans jA j-<^ 

. 3 lAAlllI U:^ Cy^ Sl^^l 3 ^ ^ l_u£I .1 

• ^ 4 ^ A(^)^UjiVI iaUiill ^31^^ l^\ .2 

.lUjJaSll dJlill ^ajoi^ (. <>j^ .3 

2015 iljl^U)^b> ^ 13 3j>^t 

: <Ijaull ^ 4 ^j^iViM1 AAjs^ (S^^ ^ 56 *) ^^^1 ^ ^C CjIjL^I (J-alaJ 

14/^ . . c-ti itc-i-r ... . *: . rti ;k 5:ir-.-. -.i.-.ti -. v -.^ 1 - 1 . tM • *>.. 1 ?*. .*.i-.i -ti ; ^( 6 ^) — 2 X 10~^^ 


. ^C (j^j^l ciKij c jumj 4-ijau31 ojiA ^j^Ujj djLiiJI djj-o jiic. .1^1^ 3^^^ djljLiill ^ 


N{^lc) 


• ^X (3^1 jS djL<Ujud^ S^AjL^ax 14 ^^^^^**^**^ ~1 

. qO ^ jN 4 (^F 4 56 * t ^5 lAAlllI ( 3 ^ L>^ Cyt^^ si14 l_u^I ~ 

0.023 js aI^^\ Sic. m = 300mg ai^ ^UuiVI JaUiill 4 L_Lik AxU^ ju.wM -2 

. ISOtti^ 1-^^ 12 Ail£ q\ L>^ AiLudll aIi^I 1-^ cIja^I . 43^1 

. 4_i^l S^).aual3l 3 ^ djikl 3 ^^ 4 n>\l ^ ^ 56 * ^cIUjujIj C_LaLa.l ~l 
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c ^ uu-v\i 4 < Ua ^ ( Aq ^^^^LstJkiVI -laLuii]! L^ 


Nj^ = 6.02 X 10^^mo/“^. ti/2(^60 = S730ans . Mi4^ = 14g/mol. 

Ians = 31536 xlO^s 

^ llaH ^ ^_lial) j UjS Ijl 9^ JaLaoll ^LaO^l 

j3 CjLujud^ A^Ua^)judll ^ .^LsuaiVlj Lq jA j <^Ua^)jaill AlifiJl f'jj^' 

djic-Lsukil (^J.Ax4jLkU3 4jtJulA {Jl-AJtiiuoi l9ls^~3 ^ L)^ 

. a c> 

. /? J CL ^jc. —1 

. f^Co dJljjill s) jj djbjix -2 

. ‘^‘^J dillj^^l ( cil£^l L_L^1 ~3 

CjII^I Jl^l ^ qKj . 772 = 1M§ 60 dJljj^ll ^iLiijujl 4jaUuo^ JjSIjujJ “4 

( ^^-ajuajoull Jj ^JjL^ 

. t j 2. dulj J t — 0 4 JaLuHll Aq a JaLulill l_u£1 ~1 

^(t) 


Aq ^-bud^l ^ djljijudllj t 


Ait+S) 


— 2.177 * (jt 1 Ac. A dulj Ajc)^ ~s-^ 


2^Mn 

26^^ 

27 C 0 

28^^ 

29 CI 2 


. A^jd^ ^tlnjuotJ ^ Q.^1 cl^j 

2.2 X Bcj Ac.^)^l JaLudj ^u.>^j 4.^^! SaaII -i^jl 

Nj^ = 6.02 X lO^^mol-^ 

2016 ljL^I^ ^ tlS^jjjXi 

c;^^j i U I^»\i C1 jIj^)£ Jal^VI S^y^Ua L—ilall 32 ^A^ajoiJ 

. ^LoijVI cl)^^ 


mCilP) = 31.9657 u 
mills) = 31.9633 u 
^(iP) = 1.00728 u 
mjln) = 1.00866 u 
lu = 931.S MeV/C^ 


32 L_sj^)ju AaLlaj 

32p 

15^ 

oljjll j^J 

r 

JaLulill 

8.46 MeF 

j£j Ailia 

14 jours 

tl^y^\ ^ <ij^irOl 

2 


(A/^ -) A\ QjC^ l qI^Vq^ 

32 p 
15^ 

33c 

16*^ 

34^1 

lyCt 

31p 

15^ 

32c 

16*^ 

323r] 

^jLL 

30 p 
15^ 

31c 

le-^ 

32^1 

lyCt 


I OliaJj (^.LlajLallj ^UtlLujVb ~1 

.32 L_1^1 ~1 

.^juIaII 1x11 AjIiiaII a 1 ix.H a]j£j IIa (jCr ^ A/^(t) (j-aslull 
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41£ju1a 11 TTl ^ dulS Ijji i S^^iSjudx 32 A.^Ij] 1 al^^l ~2 

.32^3ijuo^^l ^^^0 -3 ^ aJsl^U) 

.^^l*jiVl iaLiill dijlj jA A t-y^ m'(t) = 7no(l — e“^^) u' ow “ 

.(A/^ — 2^) (_LlajkAll L>^ AiljuH 4-^ljl( c.5^ (Jjx^^\l cl)^^ 

1.1^ L_U^1 ? 6.^ ~ 

4 —— = — -laLaall l^JaUij Aaxj^ ^ u^*i Lol ^c-Ajl^ 15-^ O^ U^ "4 

Aq 4 - ~ ^ ^ 

. t — "Ztl • ^1^1 A \)x II A-^^yLua A^^l SAaII ^1 


»16 6j>4^^ 


4 S2^^ Q^\j^j^\ ^)iljaix J) (^5^1 A^\juji^\ aIjIjlU (^UaiAll j^xAij ^j^ljj^ 238 jj)ai\l ^1 

~\~ XCC “h y/? * c^ Jc-lijll aS^Ul^ ^1 (j^aj^Lo . P j (X AxjlliLo C1 jI££^ 


92^ 


Ajjc« 


. J\ ^j^ mCstPb) = lOmg j 238 ^ j^\ jjJ) c> = Ig ls t ^ jjixJl ^ ^ 

. c^l£iiiH aI^^Ul-q (J-<i^l~l 

. 1 ni ^^yLst]! Jac-l j ti j X/ (3^ 4-_a^^ ~2 

2 

. yV(^ 32 ^Z?)t_uSl 4 N = NqG 0 j4*^^ 238 ^jyjljj^ ni l (jjjla ^^Ja*^3 

W(2g6pfc)xti 

.£ <<C 1 — \ ~\~ E Ai^yLxJlj ^UcLuoVl it — -j- - * (jt di^l t <5s ti LQAic.~4' 


NQXln2 


ti = 4.5 X lO^ans : cjUax^ 

2 






tl7 


2014 jkjl£, i^jJi^Lj 



. p ^IsLjalVI i ^Joull jJaill : Lg ^^)C. “1 

. JaLiill L_L^1 “2 

dla^lj Ajl^L^I AjaLlII ~3 

(^iJI J A = /(t) jA**uJ ^ ^Lj^l 

134 (jjQ ^joiA ^-11 a1 a ^^LstJoiVI JaLaall J^laJ (jc. 

. ttIq ai1j£ (^Lull ^l-iIaII (JjLaa 

Alaalll ^ Aq ^^IsuoiVl JaLoiill ^^iaaAll ^ja ^cIUjojI “1 

. t = 0 


. T di^ ^tlUjuol t — T AlaaJll ^ ^^LstJoiVI -laLouK 'Aju^ Ia~^j 


12 


nourguita@gmail.com aj>^l 











































































































BAG 2017 ^ali4 




c_Jjai^l j tl — T In 2 * ^^^LslSIj AjJ j^ijoil) jjhil L>^ j ^1 U^ U:^ 

** * - ... ^ .. .. .. _ ... ^ 

; Ai^yLsJlj 134 ^jJ^);ijaill TTl (t) <Sj^) ^ ^<5j£ L-Lud^t 

. m (t) = mo(l — 6“'’^'^) 

. t 0^3^^ aIVaj 772 (t) a]j£11 1 (JIa “6 



Xe 

Cs 

Ba 

La 

z 

54 

55 

56 

57 




Na = 6.02 X lO^^mol ^ 


»18 


2015 ljLu^I^ 


j] AjUuIaI) (JxUtUjuJj 


<SLjiVI djlklflaj CliSjC. ^1 L_liall 


1/q = IO 772/ qC> ^\ Qjd L (J-ojcLudJ 

.^y^O Sl^ ^y^T?^ Sl^ ^jc. ~1 

.<2j.^L^ 1 c—i^l ~1 

^^LstJudVI JaLaoli dj) 1~ ~2 

. A = f 

JaUiill cj^l Cy^ ^vruJ —! 

• u4J' 

. X ^^IxjujVI -laljaall dulj ^.Lud^l 

i-JjOL^l (JLsdAlLujlj ~3 



. tl = lOjours Ak^ ^ jA\ 

qL^j^^^Rc 1.2 X 10^^ c.5^ (_5 V ^ aJojujI^ A^lj ti^ Ia^WI Aic- “4 

. V J’ ~ ~ • (JjL-a^ 

tl9 

A^jaII SAjlII x>i*l ^AidjujJ ^^^IjuudVl c_llall ^ ^ 4-llaH ^ ^jauJl ^!>Ijl11 

. A^^aI) SajlSI ^ ^ ^ j >- A^lJa^)judl) U^* >J 3^^)^ 

. y djlc-LstJudVl ^Iajl^I (_^a11j 13 Jaxiillj ^juIaII 131 ^A^JLaij 

?^Llaj^ ^jklx ^)jL^ai*J 1 .^Lq ~1 

. y ^IjtJujVi ^Iajl^! ~2 


i3:^5fcii4^i 


nourguita@gmail.com aj>^l 
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^Xg (jl Laic. ^ 53 / j 2 l ^aaIaII Jolijll c_L^l ~3 

*0^3^^ (J!>L^ 131 JaLudj (J£jdl( ”4 



. Aq ^Lq 1 
.Idl^ JlJl^ d ^>-ajtll (. <ix^l L>^J ti 

- - - V 2 

^jJl Nq ^tlllijjj) ^ A ^.Lud^l 

^ dj^ l 3:^^)^ cl)^ ^sjoL^l ^^)iaJ ~5 

48cJ!>Lk Cy^ 77% 

. AC.Luj 

^aJOL^ JaLuHl! L—Lol^I ~ 

.ac.Luj 48 dsu dLudVl 


>20 6j>4:^^ 


.210 iil^H 1^ \A V ^liaj a 1 4 Ajt-iflall 1C 

.djLcujoi^l ^^^^Q*i ^IjjI ^Ajl^ l_iLcI d^ oc djLajjoL^ll 

?jjUaj J (X djLujud^ ( ^)jL^aijU liLa “1 
. d^Vi ^Q^PO ^AaIaII (^Jclijl! Al.ilje-A L—U^l ~2 

. N(t^ = Nq6 * Aa^^LstSL ^^LuuoVl (j-^lull ^jL^ —3 
. 7 n(t) = mQe~^^ : ASisJL J 7 n(t) ^ ajl^ jl di^l - 

: d^jll ASV^ ^dj£ll djl cJL<^ J^lLall J£jdll c ttIq ^jld^ ^4^ ”4 

• mo ^ ^ l- 



.Idl^ Ada^ .i.1^ d ^>Axl) ^ d-^j tl 

•* \ 2 * 

T “ .• , j. , In 2 ? 4 

. A C Jxxi^l ‘ tl =■ - d’ 

' 2 ^ ^ 

A /46 7Ti(t) 6 A AIV^ ^(t) ^4^^ JaUij sjUc L_u^l -! “5 

. 4Ja 1 j£J 1 M j 

. 4 nxW Aq^I^LVI JaLaull ^tULojl 

(XdjLujoi^l clijl£ lit ^^^LstJoiVI -laLaall 4^^ La — ^ 

. 10“®^ ^Ull 


81 


Tl 


82 


Pb 


83 


Bi 


_84£ 


Po fi^At 


86 


i?n 


. = 6.02 X lO^^mor^ 

M{Po) = 210 g/mol 
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2016 

.21 oJ>^( 


. Nj^ = 6.02 X lO^^mol ^ i Ians = 365.25jour i ^Ct ^Be i gLi 


. (jc. jS ^Ijujo'^I jAjL<aj Ajujixi 6l_jj ^^Bc 

• Z ^ A ^ L_u£1 ~\ ~1 


. j3 djLujud^ c <aj^ — ^j 

. (J£jaill ^ W 1^11 A 772 A ^j))^M A-^^1 AjuIUaII ~2 

. A AjjjVI Nq ASVaj ^^\ju!ii^\ c_jj£l —\ 

^ a nx W 772(t) <Sj£H SjUc. ^tlnjujl 

A^IjujVI 772q t Juc. ^ 

. A duljj Aiixil 

. A ASVaj ajjUc. ^jl ^ ti “3 

' 2 

^tliLuolJ ^^>-<^ ^ L>^j U:^ “ ^ 

. CL ^ S^jlL A dulj Aje^ 

. t = la725 A££il<Jl ^ 

A nxl A. 4-iljuiill aJojujI^ 1_Llu3 ”4 

. A = 1.06 X 10^^5q ja 10 



. ^uiaLoiill ^ ^njaiLall 10 ^772 ASj£ 31 c_i 
772q = Ag A^IjujVI a]j£ q\ lil ^VfuJ 

> 22 


2013 


sl^ O^.J ^ AxjudX C5^ ^^JJ^ ^JjL^l ( JaLuHll c q1 

. ^jjj^ ^^Nci 24 ^^ic. . ^^Nu 



IA i\i 4 AsuuIa *L5^ La ~1 ~1 


. jS djl-AJjal^ AstjaLoll 24 CJ^ 2 

Qj^ diiJl Q, sl^^t AS^Lst-A L_L^1 ~ 

• loNe , i 2 Mg , 13 AI , i^Si : uinll ^jjVl 


Jjl^ ^yc V'l = IO 772 / *1 ^>^ “3 

(JLoj J£jai3l . t — Oh • A h^lll 24 

l^Lojoi . A^^ S^Lg djl^^jiij 
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. 4*1 yj ^ Q>.^i <^^)C. ■ 


t — Oh * AJa^ill ^3^ 24 V ^Ji “4 

. 71 — tLqG ;l_u£j ^24 S^Lq ^1 diijl ~\ 

71'^ =■ 7.6 X 10 ^TTlol * = 6/l Aia^Jll ^ ^jiaj^)^!! ^Jl ^ AjliLall 24 S^Lq A^l<^ (j) 

4-La£ 1^1 .W i 1^2 — IOtTI/ * 1^ l^lj ^ ^1 “ 6/l ^ ~5 

. 712 = 1-5 10“^7iio/ : 24 

. ^UsLljlj 24 ^1 LaIo ^ 


«23:>^^ 


<stJud-Q i^^lsuiVI JaLauil SJlC djliulaJ dlSjC. c_liall 

. ^ajud^l ^ ^ cl)^^ CL ^jJ>^jx.>^\l ^Uaill ^1 l^.nj 4 ^ 

. ^jjjyb Q, ^ VVqj 24 C5^ ~1 


. ^liaill 4 4jtjudx *4.5^ Lc ~1 

.?(^JjLilli ^Uajuljl ^1 (^Ja (_5-^ c_L^l ~‘*-H 

. ^2^9 al^^l AjljuIaII 24 ^jJ.^j)x^\l cJ^ 

. ^^^^-LstJuoVI JaLooll 24 L_L^1 ~ 

; .1^jl ^ 24* ^jj>^j)x^\l ^^^c-LstJoiVI (j-^lull ^ w 1/^ l&aj (J£jklll cjW^^ ~3 

. Nq ^IjujVI ^jjVl “ 

. ^ JaLaal) dulj ^tlnjujl ^ ti ^ a.^i (j-oj ~ 

^ '2 

A-L<^ 4j^yL^ <2j^L^ ~4 

AJa^U) ^ 4-lia. ^ S^jSL<ll A4xi£Jl ^^)x-<Jj 4 

. 24 (jx Nq ^^Jc. Jjia^ Iq = 0 

.AjU t- ^ \\ C.5^ ^^A/^d 6*^bo 4-Lo£ 71^ L—Loi^t ~1 

,Aj^ CjIx-IjuO = 3/1 

^ja ^y^ 2ml JjlVi ^t^ = 3h 

^ajoi^ ^1 LaIc. A-La£ ^yULujl 4 24 ^JJ^JJL^I 7 I 2 — 2.1 X 10 ^TTiOl 1^1 

. AjoijLa^j ^-xilaLo 24 ^jJ^jJuall ^)j SL ^aJjoill ^LudjVI 

iV^ = 6.02 X lO^^mol-^ 
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»24 


(JcLLo ^92^ Cy^ C5^ <Jjx4^^11j .^Jt-uiall ^^\Pli ^ 

^ 92 ^ H” XqTL —^ ^^\Pli ~\~ y— ^C Jolilj (jj^MI liA A^Aaj .djljj^p^l 

• yj ^>iii -1 

L_U^1 ~ 

^ Al^\ fijlA -LUij ^1 j:iJ it = 0 ^ ^94Pu J^l (> TTIq = 4 X 10“^^ -2 

Al^l JaLkij j 4 ^ A^joul) 4.5^ ^ 4 qVi-v ^ 

i4(t) 

I Jllll L5^ 1 . f = O 4 l^^Wi 4 u>\i JaLkij i4Q J t AJa^Jll 

. AIijlII ^ A^q G—Lol^l “1 

.1^1^ Alje^ ^ CJ^j ~ 4-^ 

. A G—Lud^l ^ 

. 4 nxl\ i4Q^l^Vl -laLkiill Aj(^ ^VnxJ —Ji 

N, = 6.02 X lO^^mol-^ 



t _ 1^2 f ^ 

ti — — (ji “ 
2 


2016 


:25£>j>4:;j< 


idj^ X k^W ^g^PlX A^l ^lllajL^al ^aJJ i 4jt_nJa]l ^ ^Jkl^ ^^jL^aiC- Pu 

• ^92^ ^94^1^ H" y/? 17‘ AS^jlaxll Jc-lijj Jjaall IjlA • djljjjJ^ ^ 92 ^ 

. j3 djLujaia i, ^jkix si ^1 i ^Uaill 1^ ^1)^ ~1 
. JiliadVI ^Jjli yJ ^ c> ^ ^ “2 

Sl^ A-Jax-0 tdlilj ^g^PlX Sl^ ~3 



. (3 djU^J 1^4772 
; ^^^^1 (j^^alill 1 .^^ ^AaIaII di£^l AS^LsLxi l_jj ^1 ~ 

. Z j A (j>Q lK 

Cy^ 1 c ^94Pl7^j3a*ill IIa JaLkJdj (^1-^ “4 

A(t) tlu=^ . ^ = /(t) t>jll W:iJ ^ 

.2~ JSjkSlI . t — 0 AJaaill 4 n»\l JaLkij Ja^ Aq it AJaalll 4 n*\l JaLkij cJIaj 

. ciKiill djjlj A ( 13 A AIVaj —^ ^Lbudll SjLic. cjj£I ~l 

^ -yia) • '^* • 

. A ^VruAilJ ^94^17 c <ix4ai ti O^ ^Aa“L^ 

• ^ = 5'(t) = ^ 
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Z008 ^ 

«26 0:i>4U^ 


z^ 



17<^f 

^‘^Cl 

31^- 

14>Jt 

18 jz 

'^N 

tl/lCs) 

2240 

3300 

9430 

6740 

594 


(J£jkl3lj - — j' (t) ^ W \^\\ ^ajuj^ ^X (3-0 A \\9\ -laljiill AjuIUq dl^ 


N, 



. t = 0 A Ui-v\\i 4 ^juuIaS A^j^\ AAc. Nq • 

,t 4 4 AjuuIaII AAC-A/^^f^ 

• (^1/2 ) c3^ J ^ “' -1 

.Idl^ ^X ^>-<^1 ^ c3^d CJ:^ ~S-^ 

. X dKillll dijlilj J *2 

• yX fil dKilH X dijlj L_ 


j \ ^ )\c> jjlull aLuc^VIj .3 

. Si Jill J jArJl 

• ^X Sljill Jj ^^C/si jill (Jj)^M ^AaIaII (Jc-lidll ^Aljt-o L—U^l .4 


2016 


j27 


* 20 ^^ n^ ^^^^Ijuail JaLuli ^ 9 /^ jj)^ il 

? ^^LxjoiVl JaLaiill SjAlia (j^l Lq ~1 ~1 

.^Lx-uoVl - 1 a-oj AjA^ 40 ^j^ljj^l AJaIjl/^ l_u £1 — 

( 3-0 jll aIVaj 40 ^jiuill-^lj 40 ^jjjujIjj^I ( 3-0 aao ( 3 ^ 3~cJ^-dll (j^-l-^-^-oll ~2 

.JaSa 40 ^^1 ^ lS 

. (Jlo ? 40 ^j)u*iKll ^jil AAc. djlj;^ iS^ 

? 3 :iiiaa-<ill ^Jalij ^UaAJ <L^li aHaI ( 5^1 ^Ijj^l jIaIaII Lq~cj 

AA^ ( ^jic. 

. ^JtJouJl A \\X \\ ^^IAJjVI ^^^\juj^\ JaLkiill L—Lud^l ~ _^ 

40 ^j:^^^1 ^^1 1-^ uj^ ^1 Cy^ “1 “ 3 

• 40 ^J)UAlltel ^jil AAC. Ijjljai-G 

. IjjljaL^ (3^ A^Ij — 

Ians = 36S2Sjour 
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2009 ljLu^I^ :28 

.L^Ujol^ ^AjuaJj ^^Pb Jj iAjtJulA ^^Po Cjj 

.^aJjoL^l 4jL.nJa i^^Po A-^AaL<H (^Joli^i l_u£1 .1 

. = 10"^ g f jJjjijJ' ^ djl jli^l N,hyH\ jijic. .2 

1^ AljLuill ^ N Aj^jlLall t ^ oV'-^ /% t-'l l^-\.\ i^^djcuiVI JaLaijll (_>a^ ^^ajgi .3 

: jai Jj^l 


?( jours^ 

0 

40 

80 

120 

160 

200 

240 

N(,t) 

_ Mo _ 

1,00 

0,82 

0,67 

0,55 

0,45 

0,37 

0,30 


. 1cm ^0,2 4 lcm^40j :^aL21 .(j-ojJl ^ cjI j^ 

. ^34Pc ^jj^1 Q.^\ (jx jj ( X cil£ijll dulj (jl^l (j-o ^tlUjujl “C_J 

^ Aj^I <Sj£ ^ uAi ^ ~_^ 

.M{Po) = 2\0glmol =6,023 X10"'mcr' jj^Uja! cIajI^ 

2008 431^1^ ^29 

.j^lln JaSa Ia^I i^jtjaLo 6^ (^^) .1 

^AjljuIaII Sl^^l j ‘(j-^^ cJ^ ^jjL^akAll Lq ~1 

^Jj£l . Cf CjL<UjaL^ {^^Pb^ Jj ^ iAjtJoLAll ^liaill 

, Z j A ^tlnjoil ^ ^^Po^ jjlii\l si jj <.A^<\\\ ^JL<il«JI Jc^lijll 
^jljuIaII N (^t^ = 0 Aia^Jll ^Po^ i\l ^juuIaII A^q *2 

(Jj.1^ ^ ^ OC djlc-ljtJkSVl <^-ajuol£ ^Ia^JLujIj. t aIsl^III 

: JUll CjIjujI^I 


?( jours) 

0 

20 

50 

80 

100 

120 

N(t) 

No 

1.00 

0.90 

0.78 

0.67 

0.61 

0.55 

, N(t) 

Nq 








.^Ul Jj^l X.I 


.— Iti -— ^ (t^ ^V^\ c.5^ ~S-^ 


N, 


. 1cm ^0.10 :^jijljS31 jj^ — 1cm ^20jours iJj^Ijill jy^ - :^jil ^ 
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.ciSjjL^j JJJ .(3 jIjuJ 1 ^ (3^t J^ cJ^J c5^^-*2oyi (j-^aSlUll c_jj£! —_^ 

- ^ ^^LsuiVl ciKfljll dulj /I ^tlmjujl ~Ji 

L-Lud^lj ^ cl)^^ -laC-l ~_ k> 

2010 LjL^L^ tjj>^l^a>J :30 

X ^Jc^ILq ^ ^92^ ^ Alio Uj .4jt^l ^ fjFu ^j^jjjlAi ^JJ 

. ^^2^ +X(J« ^ ^ 94 /’^ + J_jn :'Ciljl*-a Jc-lidJ ljlA ^iaj ^j£- 0 J dj^ .dlLjjjj^l 

• y J X cJali^Vl ^“I . 1 

. ^Am fil jjj P CjLujud^ ^.Ijj! ^g^Pu ^j^jjjUl Sl jj jAju^— d 

• Z J A ‘^‘^j L_L^1 ~ 

AaiH^ ^ JaLudJ AjujI^Aj cSl^ Nq t = 0 A ^juIaII ^g^Pu (3^ L^jl^ *2 

1 , t = 0 Aia^Ul ^ A \)x H JaLaij Aq j Aia^Ul ^ ^ nxH JaLaA ^(^) ^ A^joull ^ 

i4o 


titans) 

0 

3 

6 

9 

12 

A(t) 

^0 

1.00 

0.85 

0.73 

0.62 

0.53 


,ln-^ — /(t)jl^l Ajjl<i^ ^jj ^J 

•^0 

.t J A ln—J^\ i c^l-dj 

^0 

. ^g^Pu ^ J^J^jUI ^ j /■y2 ^tlilujl J Z dulj yy U:^ ~ ^ 

2009 LjLi^l^ :31 

. OC 1 jAjl^j Astjoix ^^Ru ^jJAiyi Sl^ 

? ^llRal\^ 88J 226 jVl Jlii IaU .1 

• l>vruj>i^ ^gg/?^2 fil^1 ^JL«il<ll Jolijll ^aIjuq l_jj£1 .2 

• ^^Rcl ^jjaIjII ^ < 1 x ^1 L>^j ^tlnjuol 4/1 = 1 , 36 x 10 s ^ ^jjaIjII ciKflj dulj J Loio .3 

. t Aia^il) jAo m (j^J ^Q = 0 aJi^JII Ho ^^Ra ^I ^ Cy^ ^0 ~ • 4 

• Ti 772 = ■— t = Tit'ii2 O^ ^ ‘ ^1/2 ^ <ijk^i Cyj 

: jmi JjA^l cl^l - 


t 

h 

hn 

2t 

^hi2 

3t 

-^n/2 

4t 

^n/2 

^^1/2 

m{mg^ 








20 nourguita@gmail.com JLj>^I 
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^^tllLajJ liLo dulj 2" t = Sr <5 j£ Lq“L^ 

.m = f{t) ■.ck^\ ^J 


• 83-®*’ 82^^’ 86-^^’ 89-^^ 


«32:>^^ 


2015 


.Afyi = 6.02 X lO^^mol ^ : jj^lijs' cjjIjjM = 131 g/mol :131 kAjJi :L:jUia*^l 




J:}^ 


u>y> 

fj:^ 

>jll 

Sb 

Te 

/ 


Cs 

z 

51 

52 

53 

54 

55 


. t'Yj'2^ ,y^ ^ /^ djl4.££ilj ^.Ik-aJ ^ ilall ^jiAlllSl S^lc. (J-ojtLujJ 

( (J£jaill / 71 (A) — f (t^ ^ W lx>\l j . ^ajoL^I ^Joull 131 >^j2l 1 

. (t) aJsl^ ^ ^^^^LsuuoVl JaLuHll A 

.131 j2l L^J^jJ JaC-l “1 

? 131 j2l tiKij J!>Lk ciLixjiAl ^xijoi^l jA Lq “1 “2 
131 ‘^j21 l_l^ 1 — c_j 

. ^XdxljudAI I 

. /7i(Ao) j ti /2 ^ t : / 71 (A) Cj^ -3 

Aia^Ul Ale. ^ nx W Aq ^cHLujI ^ SjL^I l_u^1 ~4 

.131 /'I /2 t — 0 

. 4 VQ^\i ^ 131 j^ tuq ^(AajVI ~5 

2014 LjL^b^ «33 oJj^\ 

4j1i 

jS ^^^^-Lstjuol JaLuHj ^Q^Bi lA^c/'s's 

.^Istjuj^ ^ <ijS (j^j ^jc. s^)ixAl L_jj^l ~1 

A/^(t) (jc. t Ale. A/(t) 210 2 j^ 3^1 (j-o ~2 

. ^^^^.LsuuoVI JaLuHll dulj X/J A/q i t* (j-<i cJ^ 


2oC'a 

82 ^^ 

22^^ 

28V 

O 

00 

2^Mn 


. y ^U2i( 
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1 ^ .^^^LslII ^J j>*n ^ . JL^l Ijjjk^C ^ djljL^l L_liall ^ u^l 

^IjjVl ^ (radiotherapie) ^U2iVIj cjljVqMI 

_ \ JaLuHl! • 27^^ lLixjIxH ^LaUk^Vl^ c J >.^^\i 0djai2i j\ ^ 

jV aIVaj dJlj^^l A. JaLudJ l“(j£judl) ^ W ix> UJ^J^ 0^ 27^^ 

.o-cjii j:>i^ '^J^\ 



? (JjLilll ^^^c^LstJoiVl JaLooll ^.1^ ~1 

Sl^^l C5^ JaLaoll <l^ljt-Q L_L^1 ~2 

• 26^^ j 28^^ U::^ O^ 

JaLudjj N (J^ Ai^yLsJl L_L^1 ~3 

. A 

I (J^yLiljuolj ~A 

nxW Aq ^IjujVI JaLaall ~1 

.60 dJljj^l si jjl X ^^IsuuoVI JaLooll dulj—L^ 

^ "^^l ^ ^IjujVI A^q 
. iV^ = 6.023 X 1023 

CLiLl^j lil (JLajcIjuj^XI A nxll q\ ^IjJC.| “5 


. AjIIIaII M j Aj^VI jA Af — — 3 • Aijaiill 

. — — — 1 I^LillllI Ai^Xstllj — ‘Aboull ^1 Gp-i ~1 

.A^u^ ‘‘^p*^l ljI SAaII ^cIUjujI 
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2012 ljLu^I^ l^^l^alj 

.3So±>^i 


. AJUa UJ^A^J 2^^ U:^ Jc-tllll ~1 

. AijC.? djJlL^l ^Jc^lijll ^jj lx “1 
. Jc-lijll ^JiLstx c_L^l 

lilx (j£juJl ^jIjujI ^ W lx ~1 ~2 
( ^Uajklj^lAi aLISH a^j^\ lIjVI-^-^ (J£jaill 

. ^ j ^Ixjij!)U ^lill 

. s (El C^jj21 J^jll m SjUo -! -3 
: SjL^Ij ^ djlaUa lAf"! ^Uall — 

|A£| = \E,(tHe) - EiCiHe) - E,(\He)\ 

MCV S6^Uall oIa L—Lol^I 




IH 

IH 

\He 

MeV -laj3' 

2.22 

8.48 

28.29 


: CjI A 




2015 jxj1l£, LjjjH^U 



iH Ajijj T ^jjjjjjjIIj ajIjj D ^jjjjjJiIl : jjLkj 

• c3^ iaC-l ~1 

. ^Uaj L_~ 2 

?(^j£jxllj ^jJa^^xll cJiixJ lilx ~3 

?^l^) AiLuiaxll Ailaixll (Jllxj l^lx ~ 

^^Ij ^I^^SLujI ajT ~ 

. cJ^ El ^Ua L_ a^)0 ”4* 

jA 0^3^^ ujA^ u^ (J) ^Ixic. ^ilaj “5 

(Jc-lij ^3^1 dj^ylc^lixil ^^^AjSjjoixII 

. AA^xll (/) cJj)^MIj ^Axixj 2 H Sl^^l (J^j^ Jj iS'^^ lSJJ^ ^IxAjI 


.dj^l^l ^IxA^Vi A^Axixli ^^Ijtxll L_u£1 ~1 

. McV _llj l^*ixj^ ^Jjud^l ^ Jolijll 3^ AiUall ^jl^ JaC.l“CJ 

^CiH) : 2.8 MeV/nucleon . ^(jHe) : 7.1 MeV/nucleon . ^(?//) : 1.1 MeV/nucleon 
lu = 931.SMeV/c^i iH = 3.3.0155u . |//e = 4.0015u . Jn = 1.00866ii . iH = 2.01355u 


23 CXjbIi.^) 
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2009 b>3^l^L> 

«37 0:i>4U^ 


. 1m =931Afev/C^t C = 3xlO*m.5' 't Wg=0,00055Mt m„ = 1,0087m = 1,0073m :oLlajL4ll 

CjLliajt-all 


2j jjf 



\He 

14^ 


94 

3g*3r 

140 

54^^ 

23Su 

92^ 

(5ibT) Af (z/) 

2,0136 

3,0155 

4,0015 

14,0065 

14,0031 

93,8945 

139,8920 

234,9935 

E (Mierv) 

(dijJi J&jj ^U?) 

2,23 

8,57 

28,41 

99,54 

101,44 

810,50 

1164,75 


^(A/ev) 

(»1)j-lSCj JS^ Jaj5i\i>) 

1,11 


7,10 


7,25 

8,62 




. Jj£31 ~ ^Ua ~ Lg .1 

A£.^)jujj Z j a j TTl^ j TYl^ j (^x) ^ AiUa .2 

• (C)£MI 

. {^MeV^ SJI^jIIj 235 ^j^ljj^ Sl jill Jajj ^Ua L-Loi^l .3 

.^Ludll djlc-l^ (2^1 .4 

.(Jlc. ?J^^2ijUol ^SJUjI Lo .5 

I^^Ludll JjA^l (jiax2 

. ^^NjreC -! 

•O^JJ^' i> UJJ^J 2^^ 

•O^JJ^J 38cr^ CJJJ^ 

aLqIS <1^L*-aj (^jjl lJ^ Cj^ • 1 

.^^LqAjI jl t^jUajiil : Jj ^Ludll djV^ cu^ .2 

. ^LqAjVI cl^J J^2ajudjVl AiUall L—Loi^l .3 

2010 b>^t^L> «38 

. ^Ra ^^Rn+ ^He ^Ra jil ciKilj jl^ ^86^^ 

1a^ ^LstjjoVl )a^ 1 jA Lg ~1 .1 

. Z J A (>G 2£ “M 

• W AjjaII SA^^ 1^ ic AtTI ^ (j-tfakill ^-Loi^l ~1 .2 

.^Ua—<S j£ ^l£!ill ^jc. (jjl^^UAinV Aa-Ll^I JaC-l 
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.27,36x10^^^ Si^ El ^ J jlilolj .3 

.si^^iii -^^1 ^12^ ~i 
. si Am ^^1^1 (j^aiill c-Lud^l — cj 


222 1 


Rn (jj^l jJI si^ Ajjudillj ^VfuAil ^ cJ^ ^Ua ~_^ 

J ^j-Q jUajodl Cj^^lij <1 ^ L ^ ^ j^ljjJl ^j^l Cj!)Lc.liAll ^ .4 


235t 7 , 1 ^ . 94 e,, , 139^^ , o 1 ^ 

0^ —^ 3854+ 25q/2 




. jUaJij'^l (_Jc.lij ^JC. —I 

•(•/) McV 59 (_)j)*sMl IIa e jj's <ill 5 jL]a]l t ^ Uii*>l ~UJ 

t m(Xe) = 138,889 m im(/?n) = 221,970 m tlM = 1,66X10 ytg tc = 3X10*"m/5 aMeV = 1,6X10 ‘V 
. rn[\p^ = 1,007m 4 = 1,009m t m{^Ra) = 225,977m t m{U ) = 234,994m t m(5r) = 93,894 m 


39A|>4 


2016 


H = Igfmol i C = Ylgjmol c = 6.02 x lO^^mol ^ rcjUiaxJI 


sijiii 

aSr 


235 u 

^Ei iMeV} 

807.46 

1160 

1745.6 


^jjj^^l Jlxa AjuouII j^jS s^ljj t-^ ^!X*JI j ij^^\ 2jjj1j ^ 1986 

. 30ans ja ^ssCs j 2ans ja ^ssCs >ac. . ^ssCsj ^ssCs 

.(^Jio ? ^ 2016 aAjuj ^ 11a 1-4-0^ ^^1 ^I oIa ^x^LaII ^juLdl ~1 

. j] ^LstJuoVI ^j-iaxj “2 

• 4 ^53-^ ^ iAJIjII ^^VI A.^Li3l sl^^l li^ <2 j^L^I (Jj^MI l_l^I ~l 

:^VI cjI ^ <i^^\ Aj(^ Ja^^j 

JaijJallj 6^1 ^)^l ~ ^juIaII A^I^VI A-1a^I ~ 

^llU + ln^ + ‘^ISr + jj41 -3 

. zjX -1 

.(Jic. ? ^Llaj^VI 11 a ^jc. ^jii^Lill ^I^^SLujI sl^^l Lq 

. 772 = \l7ig Ail^l ^Uajkljl ^Uall L—Loi^I 

(j-Q 772 = \Tng A]j£JI jUajoul Sj^p^l ^Uall ^4^10 

y^vru/i IILg . 1126/cy Ia^*^ ^Ua Cy ^TTLol (jl I-aIc. . 


»40 


2011 


^g^U + qH —>■ IgSr + ^^Xe + XqH :^:il*-ttll Jclijll (jSj ojJ^ ‘235 jj 41 oljj j li4n 

?liLi2 .^j^ljjJl ^_jjl ^ oJilc. Lliljjjli]! .1 


25 CXjbIi.^) 
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4 _inxll {^Jc^lijll .2 

jj UU-v^ 1 1 ((^Jolijll *3 

. life Am <Sj£JI ^ (j-tfakill L—Lui^l ~l .4 
.235 ^liajudjl A^Uall (J^^^Ij 


.235 ^j^l jj21 m = 2^5g jUaJojl ^Uall ^tiiijujl ~ ^ 

.^Uall C 5 ^ 

jUajkjdjI 6 j^pa-<ll ^Uall J^Lsu AiUa A-o j!]^l ^ CH^ ^l*iix\\l jl-^) “^AaII jlc. <Sj£ Lg . 5 

.8,0x10^/ IfejIjiLo ^Ua jj^ cJ^ lm(9/(jljl^l (jl ? 235 ^j^ljjJI m = 2,5g 

7w(o«) = 1,00866?/ c 139,89194// c /«(3^5/') = 93,89446// . ///(""g^C/) = 234,99332// 

_ ■ M(CH^)^l6gj7ior' c N^= 6,02x10'^^i77or^ . c = 3xl0S/7.^~‘ . 1//=1,66x10'^^% 

Z012 Ljt ^ i^tj) » 41 

Jc-lidl ^jkc> 6 ^)feUa ^^IxjujVI JaLaall ~1 


.(Jj^)£^l ( ^^^^-LstJuoVI JaLuHll aIaaIL jiaII ^1^1 6*1^J “I 

. y ^Lstjuj^!^ Jajl^I life c ^, Ljajl AjljuIaII ^j^Pt (j^^>l21 Si^ ^j ^j^It sl^ t_j 

. (Jj^Ml 1^1^ (^l^^l ^^^^LsujoVI 3a^ ill 4 sl^ l_u^1 

. (^j)^Ml life y ^LsukSVl ^Iajl^I - 

. A = 3.4 X 10^"^Bq jfe ^ o^ijn = Ig) ^1>3 ^UJiVl JaUall 
. A n«\l qjc^ ttl — \g N ^^1 


^JJ^JjVI ^ tlj 4-1 


^^^Ij ^_^^,Ajuall ALudLuilxi dj^Xc-lij C^l.lVl . ill j (^^^jd-<uSll ^Jliall ^Ajua-o jfe ^Lo^liVl (j] “2 

4 ^// ^ |//e + 2 ?e: ^lill l^i^ 

]\4cV S.1^^ sl^ (^j£jkSj3 -^11 AsUa]! 1-^^ 'LL Aj^i]l {3 j£31 ^Tn ^^_ps£31 ^^v^ll l—lol^I - 

lev = 1.602 X 10-^^7 C = 3 x lO^m/5 lu = 1.66 x IQ-^^kg : ci.1^ 


sljill 

\He 

Ip 

r-IO 

1^ 

(u) 

4.0015 

1.0073 

1.0087 

0.0005 


:42 


Po ^Vlj^ CL djl ^ Uai^II ^Ljulxi AjI LaS 44.^1^1j ^aJtiallj (j^^ll ^ 

. 3.825our jfe ^ <> j> .^i (j^j jl3 
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* L—U^l ~1 ~1 

Ajuaull i t — 0 ^ jlc. J£jki (jj-^l^l (J-Q 2c7n^ ^IjjL^a-G ~ C_J 

.Vj^ = 25 L/mol jl Aq c^'^VI aLLIj ^Nq 

. SA-oI) A££ilL<ll ^ UaiiII ^-Llu^I ^ ^jj 12 ^^LsuuoVl JaLoall ~ _^ 

:^llll ^ cj!)Ldi^) ftjiA .t ^LqJuI dj^^lij ^ CL djLujud^l ~2 

2i//e ^ jHe + 2lH 

. ^LaAjl (_]C'lij ( ^Uaj : ^_^jL<aLall La ~ I 

? IjljSiujI J^l (j^ljjll . 3 jSJ 4 ^1 jjJ ^.IjatilL ^Ua t Uil-sl — UJ 

. J MeV —! 1^ AiUa ^ 


. 3 Cy^ 1 Q ^La^l AiUa ^iHuil ~ j 

. iHe = 3.0072ii . |//e = 4.0015ii . Jn = 1.0087u . {H = 1.0073ii 
Na = 6.02 X lO^^mol-^ , lu = 931.SMeVlc^ . IMeV = 1.602 x lO-^^; 

2013 b>i^t^L> » 43 

H” ^ ^X “h qTI lA^^Lst-All l3^j ^Lq^VI dj^ylc^lij a^Ix^ ^^^AaSLolaII ^jS^l 

. Jali^Vl (JLaxIjujIj Z j a * ^^AxJl A^ ~1 


. ^LoAjVi (^Jdij L_~2 

. J^lll ^\j\ju J^^\ J JSVl o-p jIH ; iH : ^J -3 

. J ^LqAjI Ailiall MgV -i “4 

. (Jc-lidll 1 a^ AjjSliall aLjl^o^I (JIa ~5 


EiCiH) = 2.23MeV . Ei(iH) = S.lSMeV . Eiip) = 28AlMeV : ci.1^ 


"3m - 


— 


44 


2014 ja>l£ b>^l^Lt 


. CjIj J j!^ J jl ^)iajulij djlj J jJ^ AjI jl Lg Aac. ( ^ J ^1 djUa^^l ^ ^jSj£ 239 ^j^ JJ ji2l ^J-<ixIljaiA 

+ qTL —> ^^Mo + e + XqTL i jUa^^jV a cj^^lijll a^I 



• Z J X L)^ ^ L_L^1 ~1 


^VnxJ J 239 (3^ Sa^Ij ^Uajjdjl ^jC- Ailiall 


-1 -2 


Am 


239 ^liajudj) (Jc-lidl AjjSUall aIjx^^II cJaaJ IjjSLla 1 

. 3Sg IajjiS 239 ^j^jjjlJl a 1^ (24/i) cJ^ <.41^**uxij ~3 


27 
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. (^Jc«l kx\\ L—LoL^l ~ 

? AIa ^ W \^\\ (^JiLaJ I^Lg"! ~A: 

• B J t ‘^‘^J ^W 1/^11 ^ajuj^ ^1~L^ 

mPu : 7.S MeV/nucleon t ^^Mo : 8.6 MeV/nucleon ^ ^^\Te : 8.3 MeV/nucleon 
IMeV = 1.6 X 10-^^7 . iV^ = 6.02 x lO^^mor^ . lu = 931.SMeV/c^ 

2013 LjU^y^ :45 

^llll 4 ^// ^ljaij^)ij ITER (^^Uajl 

. j^i ^LqjijVI ^Uaii 

. (Joli^l ^1 LaIc. ^// ^// ^LoAiVl l_u£1 ~1 ~1 


j ^ 6>.ws Cy^^ 


A 

Ap+^1 

F'l 


i 

L 


ZfZ"; 




2(^2 


AE 

^ 

L_ 1 



E(MeVT^ , jJaiil ^1 jujV( 

. Ajuaull A \\x \l 

. ill “ 

. AiLoill C1 j)^Li5l1( AjL^VI • 

. l^jLo c^l ^ Eii^X) SIjjl] AilL -I -2 

! cJ^ sl_jj (_JS] Jajjll A^Ua t _ '■■■•^l — UJ 

. I jljisVl sijsll 5 inx.l ^ MeV ^jXjlH . \H 

, t j// ti^l-^ SjjSiJa]! Alu^aaJI JLoj l->l-»'v /^ll —3 

. (^^LaJI ^La^VI ^JC'liS i^jC- -'ll SjlJall jj\.^^ i_J 

• 1^ C>* J \H (j^ 1^ ^LaJul ijc. Sjj2>-a 1I ^Uall CJ 

^(iP) = 1.00728 u , m{\He') = 4.0015 u , mQn) = 1.00866 u 

m(lH) = 3.0155 u , lu = 931.5 MeV/C^ . mCiH) = 2.01355 u . N^ = 6.02 x lO^^mor^ 


-Lol^I —CJ 


«46 


2010 Ljl^t^jj^ 


l S \Lt i 

T^STi 



Sl^ ^lisuudjl (Jc^lidl Aj^liall AijjL^a^l Jaaj ^~1~ (J£jjdll^ (^jSLlall 

. > ujJ^ J f,Xe J l^,Sr Jj ^j^\jj^\ 

l^jL^ L_uSl J s) Jill Ej^ ^Ua “1 .1 

(j£l ^Ua -laC.) ~4J 

U jjJI jUajudjl ^JlLst-o c_jj£l “1 .2 


235 

92 
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.l^li ^^LoiLujj Jc-lij aS\ ^^ic. (^jLudll 

.AE j AE^ j AE, : ^^MeV .3 

. ^92^ cl^ jUajkljl ^jC. Sj^p^l ^Uall Uai^I ~1 

^Uall 3^*1 lS^ L5^ 

—(ltSr) = ^,62MeV!nucleon . ^[^^^Xe) = 8,34MeV/micleon c ^{^llu) = l,62MeV!nucleon 
.A A. A. 

. N^= 6,02x10^mor^ , WeF = l,6xlO’‘V 

2014 Lj Q taljj t 47 

. jUajudj!^ ^lilt ^j^jjjUl Sjilx. dj^ylc^lLoll ^ 

^%\Pu + \n —> ^^I’Te + ^42^0 + yin : jLkAsVI Iaa a^I -1 


EiWMeV) 



• yj Z QA ^ ^1 A^JLujIj“L^ 

A£.^)juj C 239 ^Llajuljl A\ ^Uall L—L^l 


mC^Te) i mCllPu) imC^lMo) i miln) 

; (J£judll 239 ^UajuljV jSLlall ^j ~2 

.239 El ^IJa ^cHLojI ~) 

102 cJ^ “L^ 

^CZMo) = 8.3S MeV/nu 

• mPu J ^llMo uiilJill jlj2i-l UJ^ - 


jUajudjVl ^ (^a) j2j Ja ~ 

.?239 (3^ I 5 (jc. (y) AaliaH Lo ~ 

iV^ = 6.02 X lO^^mol-^ , IMeV = 1.6 x 10“^^; 

»48t3j>4^ 

. j ^giS'T’ ^92^ ^Uajuaji ^\ ij^^, ^^jaUali A\ 

^ (Jc.lij L_s^^ ~1 

.235 ^liajjdjVi cJc-lij L_Jj£i ~2 

. Jc-lidll 1.1^ JJ^ ~3 

;(3c.li!ii] ^jaUall ^(3^lLa]l (J^ui\i ~A 
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. (38*^^) J (^ 92 ^) ^cliluil ~( 

?jlji!ijjji jj^Vi Lg — ^j 

. l)^ ^Uali L-Lui^i “5 

AjC-Ualuji (^JJ^ (Jc-lLi ^LoJi (Jc-lijII AiDali “6 

. P = 9 X lO^M^ 

jj (J!>L^ 5 -La*iijab<JI 235 ^j^ljjJI aJj£ 

- 

IMeV = 1.6 X 10-13; 


i Na = 6.02 X 10^^mol-^ . ^(igpe) = 8.34 MeK/nuc 


»49 


2016 ljL^I^ 


m( ip) = 1.00728 li . m(^^Ze) = 94.8861ii . m(^^^Te) = 137.9007u . m(^^^U) = 234.9935u 
Afyi = 6.02 X 1033moZ-i . IMeV = 1.6 x lO-i^; , lu = 931.S MeV/C^ . m( ^n) = 1.00866 u 

^Uali E t Eq ^ P “ Jj 

^Uall ^jjI jJ '^sjuxx^ ^Ua ( 3 ^^J:^J 235 ^j^) jj^ 4 CjI ^UajudjV 1 ^ 33 ^ 

^j^l jj^ jUajkljVI ds^^lij ^1 Jiaj . Aj^Ij SjjJa-G A^ljtjail diljlij 

:^ai yjU 4 b 235f/ 

+ Jn ^ lE^e + i^iTe + 3in 

. ^Dajjlji (Jc-lij (^jC. ^iUaii ^ ^ U.I.N .1 1 

.235 ^UajudjV ^^liall A\ 2 ~ (J£ju^l (JiAj ~2 

L—boi^l ? AP2 J AP^ l^ljj^ cJ^ “ 

AjC-liaSjuol 235 LSJJ^ (Jc-li-o ~3 

. p = 30% ( 3 jSUa jijji jjQj P = 30MW ^bj^l 
At — SaaII a 1 ^ La ~ 

. SOjours 

. j(? ^^Lstjoil JaLaiij ^^ 2 T6 Aj^Ull Sl “4 

? jS JaLuHllj A^jjL^akAll Lo ~1 

. 6 ^AljtA L_L ^1 “CJ 

.Aj^Ij I S^^Llall ftAA cJ^VI (^ 5 ^ 3 ^-^^ ~5 



53^ 

S4^e 

55^^ 

5gSa 


3o:^5fcii4^i 


nourguita@gmail.com aj>^l 
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:50 




. ^// + ^// ^ |//e + ^n :Um 


. ^Lo^l Jc-lij 4 I Lq ~1 

? 1 jl^)2ijall Go . J ^Ua C—Lol^l ~2 

. ^ ]\4CV J (^Jc-lidll 1 a^ ^^jC> ^Uali L—Lol^I ~3 


. A nxH ^jc. Ailiall L—Lud^l. (j-<i 2.5^ J (3^ 2^ (J-<^Jtljalj (Jolix ”4 

.(Jc-lijj A \\»W '^j^\ (J^ ^1 1 a\c. . j (j-G \g 1 ^Lq^I AiLlal) L© ~6 

. ^Jjd-<ijaill C,**1.Wj (^-^1 (^Lull (Jc-lidll ^ nx \ 4 /^ — 3.9 X 10^^147 A^-lJaSjujl “7 

. ^1j ^^^^Jd-cuuall ^ duJl^ ^LqJIjVI dj^yl^^lij JiJlC. ^tllijujl — 1 

.A^lill ^ Ail^l c—Loi^l ~ ^j 

Sjja^l ^Uall jl ^1 jjaljj 4.6 X lO^ans Uj-c^j 1.99 X lO^^kg —^ ^ jj^Sj - 


L—bud^l 4^1 j 

?^_JjdXJud]l a]j £1 a Ua) iIIj ^ A V\^\\ A UaI ^II tx ~ 

4 mCiH) = 3.0155 u ^ \He = 4.0015u . IMeV = 1.602 x 10“^^74 iV^ = 6.02 x lO^^mo/"^, 

,m(?//) = 2.0135 u .\H = 1.0073u ; lu = 931.5Me7/c^ Jn = 1.0087u 

:51 

AJliall 4 (J.AjLijaiJ (j^ C.5-4^^ C-P^f^ 

. X/ = 2.5 X 10 ^^5 ^ ^^IstJujVl JaLaoll dulj Cjli ^g^PlX ^j^JjjUl ^ (Z djLujud^ djlst^l 

. X/J CC (>Q ^ jc. “1 

.238 ^^^^UuuoVl 4-^Kqill l_u£I “2 

C_Lud^|j tl = - ^1 S^LajlSIj ^ j AjI ^ ^ tl ~3 

• 238 s.1^1^ .He. ^Uall l—lol^I ~4 

. P = 0.056W aILucLujI ^l(^^^^1 ^UHjujVI “5 

?11 jIj JaLuHlI ^Ijjc.Ij .^^^I (J^I.^ Aj^ JaLudj ^ Lo j] 

, JaLiill liA ^l^JaV A.xi^^!Xll a1j£ L-Lol^I 

, aHIHjVI aiLoH ^ 30% AiaLudj ^ u.r^l lil JL^aIjuj^XS ^ u^j “6 

. dll J) Uullj ^L^.i^Jl |jl^ dA^ L_Lui^l 

mCllPu) = 3.952073 X lO'^s kg ; m(|//e) = 6.644691 X kg 

Ians = 365.25 j ; mClp) = 3.885528 x IQ-^s kg ; c = 3 x 10^ m/s 
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